Design and synthesis of photochemically controllable restriction endonuclease BamHI by manipulating the salt-bridge network in the dimer interface.
The strategy for the design of photochemically controllable enzymes by manipulating the dimer interface is described. Employing a restriction endonuclease BamHI, the selective incorporation of amino acids having a photoremovable 6-nitroveratryl group into the specific position (Lys132) in the dimer interface of the BamHI mutant (H133A) was performed. The activity of the photofunctionalized BamHI mutant was significantly suppressed, and the following photoirradiation induced the recovery of the activity. In addition, uncaging of the 6-nitroveratryl group introduced to Lys132 did not seriously reduce the catalytic activity and affinity for the substrate. These results indicate that the activity of the enzyme can be effectively regulated by caging and uncaging of the specific amino acid in the dimer interface using the photoremovable group.